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. The National Advisory Conunittee for Aeronautics welc omes you 

to i ts inspection of the Lewis Unitary Plan Wind Tunnel at the Lewis 
F light Propulsion Laboratory. 

This new facility is one more important research t o ol to help us 
dea l with the complex p robl ems of supersoni c flight. T h e r apidity 
w ith which these problems are s olved is dete rmined to a large extent 
by the facili t ies available . 

We value this opportunity to discuss this unique tunne l w ith you 
and we hope you w i ll gain an understanding of its use a s w ell as its 
importan c e to aviation p rogress. 

(:~c~JL,· 
Lewis Flight Propulsion Laboratory 
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NA TI ONA L A D V I S O R Y COMM I TTE E F O R AE R O NAUT I CS 
 
LEWIS FLIGH T PROPUL S I O N LABO R A TOR Y 
 

Inspec tio n of t h e Le w is Unitar y Plan Wi n d Tunnel, M ay 22 , 1956 

Welcome - - - - - - - - - - -Dr. E dward R . Sharp, Director, LFPL 
"The Unitary Plan" - - - - -Dr. Hugh L. Dryden, Director, NACA 
"Tools for Research"- - - - Mr. Abe Silverstein, Assoc. Director, L F PL 
"Creation of the Tunnel" - - Mr. Eugene W . Wasielewski, Asst. Dir., LFPL 
" De s cription of the Tunnel"- M r. Carl F . Schueller, C hief, 

Lewis Unita ry P l an T unnel Branch 
T our of the F a ci lity- - - - - M r. R obert R. Godman , As s t . C h i e f, :;. 

. 
... 

Supersonic P r opulsion Divi s ion 
~ 

L unc heon a n d Static Di s pla y s - - - - - - - - - - - - - - - - - - - - - - - - 

" Operation of the Tunnel"- - Mr. Robert R. Godm a n 
" Data P roc essing"- - - - - Mr. Elmer M . Shar p, 

Chief. Automatic Data Red u ction Branch 
and Mrs. Kathle en B. P riem, A s st. Chief , 
Mechanized Computing a nd Ana ly s i s B ranc h 
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The business of the National Advis ory 

Committee for Aeronautic s is research 
- scientific laboratory research in 
aeronautic s. 

Known to e veryone in the a i rcraft 
and aviation industries as the NACA, 
this independent agency of the Federal 
Government was established by 
Congress in 1915 with instructions to 
.. supervise and direct the scientific 
study of the problems of flight, with 
a view to their practical solution," 
and to "direct and conduct research 
and experiments in aeronautics." 

T his the NACA does on a much 
bigger scale than was contemplated 
in 1915, when aviation was in its 
infancy. NACA has s teadi ly grown 
into the world's greatest aeronautical 

research e stablishm ent - l arge. 
diversified, and geographically 
dispersed. 

The NACA now operat es three large 
research centers located in Virginia, 
Ohio, and California. and two field 
stations in Virginia and California. 
The United States Government has 
invested more than $ 300 million in 
the NACA' s laboratories, bui ldings, 
and equipment. 

The NACA staff now consists of 
about 7,500 men and women, all Civil 
Ser vice employees. Nearly one third 
of them are profess i onal scientists 
and engineers, more than one third are 
skilled trades and crafts workers 
of many different types, and the rest 
are t echnicians and other supporting 
personnel. 
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The labor a tory was authorized by 

Congr e ss in 1940 and by May 1942 was 
making "quick fixe s" on World War II 
piston-e ng ine problems. It now 
employs 2700 persons a t its 200-acre 
site and opera tes $130,000,000 worth 

of top caliber research facilities 
to explore new concepts i n all phas es 
of jet prop ulsion. Results of Lewis 
L aboratory research have greatly 
accele rated jet progress. 
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The three new facilities built by the NACA 

under the Unitary Plan, one at e ac h major 
laboratory, at a total co s t of $ 75,00 0, 000 , 
begin work this year . As they move toward 
full-capacity operation, other NACA facilities 
will be released for basic investigations and 
a more favorable balance between research 
and development will be achieved. 

The new test facilities, designed for studies 
in a speed range from 500 miles an hour 
up to five times the speed of sound, will be 
used primarily for development testing of 
aircraft , missiles and propul sion systems. 

In each of the new Unitary plants , designers 
of aircraft and engines will be able to obtain 
full measurements on both scale models 
and full-scale components, at high Mach 
numbers. Facilities will help industry and 
military designers advance the performance 
and reliability of aircraft now being developed 

a nd planned. 

During World War II military needs lai d 
heavy emph as is on developmen t work and 
ne arly all of the NA C A' s f a ciliti e s put 
aside fundamental inve stigations to supply 
t he m ore urg ent demand. The inevitable 
result , a s erious lack of new basic infor 
mation, was apparent shortly after the war 
ended. T he ability to do both jobs at t he 
same time was plainly beyond the capacity 
of the size of the staff and research tools 
available. 

Mature and inform ed assessment of the 
nation's needs by Congressional and scientific 
leader s led to the adoption of the Unitary 
W ind Tunnel Plan Act of 1949. In essence, 
the Act provided fo r a series of large , 
powerful new wind tunnels in which develop
ment testing can be done without interrupting 
the vital business of fundamental research. 
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The Ames Unitary Plan Wind Tunnel 
operates a t Mach number s between 0.7 
and 3.5, a range made possible by the 
unique design of three testing circuits 
driven from a single powe r supply. 
E Hic ient us e is thus made of the 
180,000 - h or sepowe r el e ctric drive 
motors. 

At the Langley Laboratory, a 4- by 
4-foot tunnel is in operation in the 
range of Mach numbers between 1.2 
and 5.0, on aerodynamic studies of 
missiles and airplanes. 
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dr ive moto : 

Test section 

compressor 

MA IN DRIVE 



.......... ···Th i s newest NACA facility will be 
o p erate d by NACA, fo r research and 
developm ent in cooperation with 
industry a n d the military services. 

Designed primarily for tests of 
high-performance propulsion sys tems, 
this large supersonic wind tunnel 
has fe atures that provide a wide choice 

T ORS MA IN C OMPRESSOR 

of t e st c onditions. F ull - size engines, 
and components as large as 5 fe e t 
in diameter, may be studied in the test 
section. Such problems as engine-inlet 
and outlet geometry, engine matching 
and interference effects, and over-all 
p e rformance will be evaluated on care 
fully instrumented models. 

COOLER NO. 1 



Main f eature s : Seven electric drive 
motors in two banks, rated at 250 ,000 
lip, can provide 300 ,000 lip total for . 
limite d periods. 

• 	 Two m u ltistage compressors handle 
up to a ton of air per second to produce 
air spe eds ranging from Mach 2.0 
to 3. 5 in the 10- by 10-ft test section. • 

• 	 Exhaust pumps can simulate test 

section altitude s up to 150 ,000 feet. 
 

• 	 A 24-foot 2 -position valve permits . 
a choice of c lo sed aerodynamic 

COOLE R NO. Z AIR DRYER 

circuit or open circuit for tests of 
operating engines. 
An air dryer containing 1800 tons of 
activated alumina maintains bette r 

40 0than - F dewpoint for one hour on 
hot humid days or up to 10 hours on 
cold dry days. 
A stainless steel flexible-wall nozzle 
permits varying test-section airspeed 
during tunnel operation. 
A muffler reduces tunnel exha ust 
noises during propulsion cycle oper-

SECONDARY COMPRESSOR INLET 



ation. 

• 	 Two h uge cool er s sup ple m e nte d by 
dir ec t w ate r spray s coo l engin e 
e xha ust and r e mov e comp r e s s o r 
h eat in p u t to maintain s teady te st 
s e ction tem perature. 

• 	 T h e 	 test- sec tion floor serves as an 
e leva tor to bring mo d els into the 
tunnel. 

• 	 A 	 closed-circuit telev ision system 
permits remote monitoring of t ests. 

TEST SECTION 
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NACA's Unitary Wind Tunnels all have ad

vanced electronic computing machines that 
calculate complex te s t r esults quickly, and 
present them to the project engineer on type
writer and c urve plotters while the test run 
is in progress. 

At Lewis great volumes of raw data from 
five major facili ti e s i ncluding the Unita ry 
Tunnel a re t r ansmitted on a 24-hour basis to 
the central automatic data proc e s sing system 
lo c a t ed in the Lewis Unitary Plan Wind 
T unnel Office Building. 

E ssenti al elements of the labor a tory-wide 
integrated data processing system a r e Auto
m atic d i g ital Potentiome t ers (AD P ) and 
Digi t al Automa tic Multiple P re s sure Re
cord ers (DAM PR) loc a ted at eac h major 
facil ity . T he s e send dat a si gnal s to t h e 
Cent r a l A u toma tic D i g ital Data Enc oder 
(CADDE ) wher e it may b e stored , returned 
on typewr i t ers or Facsimile R eceivers as 
raw dat a to the cont r ol room of the origin
ating f a ci l ity, or f ed in t o the E RA 1103 
(UNIV A C) f o r f inal ca lc u l atio n s o f end 
r esults . 

DIGITAL AUTOM ATIC M ULTIPL E 
PRESS URE R E C ORDE R (DAMPR) 

In t e n s e conds a s m a ny as 300 un 
known test pressures c an be conve rted 
a t once to electr i cal s ignal s by b a l
ancing indiv idual p re ssure s wi t c h es 
against the se v a riable pressur e ref
e rence tanks . The code d e lec t r ical 
s ignal s are transmi tted v ia telephone 
c able s from this and similar ins tall
ations at other major f acilities to the 
c entral station (CADDE) where it is 
recorded in sys tematic digita l form . 

t 



E RA 1103 (UN IVAC) 
Raw d ata i n the f o rm of punche d 

pap er ta p e o r magnet ic tape from 
(C A DDE ) a n d other sourc e s ar e 
acc e pted by this high-speed. electronic 
digit a l c omputer which c a lculates t h e 
en d re s u lts o f the test. Selected 
output m a y be t yped out immediate ly 
and presented to the project enginee r 
while complete det a iled r e sults may 
be stored on punc hed p a per t a pe for 
later study. 

CENTRA L AUTOMA TIC DIGITAL 
DA TA ENCODER (CADDE) 

Major f a cil ities a t Lewis d ai l y 
transmit as TTlany as 80.000 s e parate 
test measurements conc e rning speed. 
thrust. f uel flow. tem perat ure and 
other pr opu l sion factor s to these 
magnetic tape recorder s. S e lec t ed 
data m a y then be returned dir ectl y to 
the control rOOTTlS o r fed immediat ely 
into the electronic computor for fur ther 
evaluation. 
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American Bridge Division, U.S. Steel Corp. 
E. W. Bliss Co. 
 
Bunnell Machine & Tool Co. 
 
Cincinnati Milling & Grinding Co. 
 
Cleveland Worm & Gear Co. 
 
Collier Construction Co. 
 
Commercial Contracting Co. 
 
Cooper-Bessemer Corp. 
 
Detroit Gauge & Tool Co. 
 
Dollinger Corp. 
 
Everhard & Z ajack, Architects 
 
Feldman Bros. 
 
H. K. Ferguson Co. 
 
Fluor Corp., Ltd. 
 
R. H. Freitag Mfg. Co. 
 
General Electric Co. 
 
C. L. Gougler Machine Co. 
 
Griscom-Russell Co. 
 
Hammond Iron Works 
 
R. Hansen Co. 
 
Harnischfeger Corp. 
 
Hatfield Electric Co. 
 
Herbst Electric Co. 
 
Hunkin-Conkey Construction Co. 
 

Industrial Acoustics Co. 
 
Joy Manufacturing Co. 
 
Kahigan & Hughes, Inc. 
 
Ladish Co. 
 
Lombardo Bros. Construction Co. 
 
McQuay, Inc. 
 
Messenger Bearings, Inc. 
 
North American Mfg. Co. 
 
Ohio Structural Steel Co. 
 
Piping Specialties Co. 
 
Pittsburg h Des Moines Steel Co. 
 
M. P. Platten Co. 
 
Portage Machine Co. 
 
R & M H eating & Air Conditioni ng Co . 
 
Remington-Rand Corp. 
 
Reynolds Metal Co. 
 
H. H. Robertson Co. 
 
W. S. Rockwell Co. 
 
Geo. A. Rutherford Co. 
 
Salem-Brosius Co. 
 
A. O. Smith Corp. 
 
S. Morgan Smith Co. 
 

Steel Improvement & Forge Co . 
 

Westinghouse Electric Corp. 
 








